
FIG. 1. Conditional growth and protein
levels of Cse4p point mutants. (A) The
growth phenotypes of the wild-type
plasmid shuffle strain and the histone
fold Cse4p mutants at the permissive
(28°C) and restrictive (37°C) temperature
are shown. Tenfold serial dilutions of
each strain were spotted onto synthetic
complete medium minus tryptophan and
grown for 2 days at the indicated
temperatures. The location of the point
changes in the mutants can be found in
Table 1.
(B) Mutant Cse4proteins are stable at the
restrictive temperature. Crude lysates
were made from the indicated strains
grown at 28°C and then shifted to 37°C
for 4 h. Equal amounts of protein were
run on a sodium dodecyl sulfate–12.5%
polyacrylamide gel and electroblotted to
nitrocellulose. Western blot analyses
were performed using and anti-HA
antibody (HA.11).
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FIG. 3. hhf1-20 and cse4 mutants activate the spindle-kinetochore checkpoint
pathway. (A) Checkpoint control in hhf1-20 mutants. Cultures were grown
to mid-log phase at 28°C and then shifted to 37°C, the restrictive temperature for
hhf1-20 cells. The kinetics of cell viability are shown following the shift to the
restrictive temperature. Open circle, MSY559 (HHF1); open square, MSY554
(hhf1-20); open diamond, MSY556 (hhf1-20 rad9::URA3); filled circle, MSY713
(hhf1-20 bub2::URA3). (B) Checkpoint control in GAL1::CSE4 conditional null
mutants. Cultures were grown to mid-log phase in galactose medium and then
shifted to raffinose medium to turn off CSE4 expression. The kinetics of cell
viability are shown following the shift to raffinose medium. Open square,
MSY753 (GAL1::CSE4); open diamond, MSY824 (GAL1::CSE4 rad9::URA3);
filled diamond, MSY819 (GAL1::CSE4 mad1).



FIG. 4. Transcriptional read-through of CEN DNA in cse4 and hhf1-20 mutants.
For each panel the indicated strains were grown in synthetic complete
galactose medium lacking histidine, and cell extracts were prepared after 18 h of
growth at the semipermissive temperature. The units for levels of b-galactosidase
activity (LacZ Activity) are nanomoles of ONPG cleaved per milligram of lysate
protein per minute. (A) LacZ expression was determined in wild-type, ctf13-30,
and isogenic cse4 mutant strains grown at 33°C. In these strains GAL1::LacZ
expression requires transcription through a CEN DNA insert located in an intron
of the reporter gene. The CEN DNA insert partially blocks transcription in
wild-type cells, giving low levels of expression. In ctf13-30 mutants this block is
compromised, giving increased expression (14). The values represent the average
of two to three independent cultures. (B) Transcription through CEN DNA was
determined for isogenic HHF1 and hhf1-20 strains as described above. Cells were
grown at a semipermissive temperature of 34°C, and the values represent the
average of three to four independent cultures. (C) LacZ expression was determined
for wild-type and two cse4 mutant strains as described above. However, in
these strains the GAL1::LacZ reporter gene is carried on a 2m plasmid and lacks
the CEN DNA insert. In all panels, error bars show standard deviations.
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FIG. 8. Genetic interactions of histones H3 and H4 with cse4 alleles. (A)
Overexpression of histone H4 suppresses cse4-102 and cse4-111 but not
cse4-110. The histone H4 gene HHF1 was placed under control of the GAL1
promoter in plasmid pLG39. The CSE4 wild-type, cse4 mutant, and ctf13-30
strains indicated on the left of each row were transformed with either vector
alone (pRS426) or pLG39 carrying the GAL1::HHF1 construct (2m HHF1).
Strains were grown on synthetic complete galactose medium at either
permissive (28°C) or minimal restrictive (35, 37, or 37.5°C) temperatures.
(B) Overexpression of histone H3 is dosage lethal in cse4 mutants. The
histone H3 gene HHT1 was placed under control of the GAL1 promoter in
plasmid pLG41. The CSE4 wild-type, cse4 mutant, and ctf13-30 strains were
transformed with vector (pRS426) or pLG41 (2m HHT1) and grown at
either permissive (28°C) or semipermissive (33 or 32°C) temperatures.







When topoisomerase II is inhibited by etoposide, sister chromatids are intertwined and can’t segregate 
properly in mitosis .  





www.icr.ac.uk/structbi/barfordgroup/ cohesin.html



genomebiology.com/2001/ 2/3/research/0009/



http://www.sciencemag.org/cgi/content/full/297/5581/559/F2
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ChIP of cohesin proteins
on plasmid pMC69 shows 
strong localization near the 
centromere.



condensins



http://www.icmb.ed.ac.uk/research/heck/1997Cell91-5.pdf



http://www.sciencemag.org/content/vol297/issue5581/images/large/se2920710004.jpeg



Topology

Linking Number = Twist +Writhe



Writhe

Number of times the
strands cross each other



http://opbs.okstate.edu/~petracek/Chapter%2024%20figs/Fig%2024-20.JPG



http://opbs.okstate.edu/~petracek/Chapter%2024%20figs/Fig%2024-16.JPG



http://www.maths.uq.edu.au/~infinity/Infinity7/supercoiling.html



http://intranet.siu.edu/~mbmb/Lehninger%20figs/Fig%2024-17.GIF







http://cmgm.stanford.edu/biochem201/Slides/DNA%20Topoisomerase/104%20Topo%20I%20SS%20Passthu%20Mech.JPG

Topo I action



Type I topo

http://www.web-books.com/MoBio/Free/Ch7D.htm



Topo I action

http://cmgm.stanford.edu/biochem201/Slides/DNA%20Topoisomerase/103%20TopoI%20reactions.JPG



http://www.math.buffalo.edu/archive/myhill_lect_1997.html





Generalized replication fork

Nick Cozzarelli





http://info.bio.cmu.edu/Courses/03441/TermPapers/97TermPapers/gyrase/DNATopology.html



http://cmgm.stanford.edu/biochem201/Slides/DNA%20Topology/079%20Topoisomers.JPG

Separation of toposiomers
on chloraquine gelsRelaxed   



Negative supercoiling  stress relieved by strand separation

http://c3.biomath.mssm.edu/knex/supercoil.knex.html



http://cmgm.stanford.edu/biochem201/Slides/DNA%20Topology/075%20Melting%20Relaxation.JPG
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http://cmgm.stanford.edu/biochem201/Slides/DNA%20Topology/078%20Hairpin%20Relaxation.JPG

Positive supercoils can be “absorbed” by palindromic sequences











 www.accessexcellence.org/ AB/GG/nucleosome.html







http://www.gtmb.org/volume4/28_Zlatanova_files/image002.gif



Anti histone H4-K16-Ac antibody

Inactive X chromosome



The Drosophila X chromosome in a male is hyper H4-K16-acetylated, catalyzed by the MSL complex that
contains a histone acetylase

http://cmgm.stanford.edu/devbio/baker/dose.html



laser-induced damage

Megabase-wide phosphorylation of H2AX (γ-H2AX)
in mammalian cells

         Rogaku et al 1999




